DNA topoisomerase III from extremely thermophilic archaebacteria. ATP-independent type I topoisomerase from Desulfurococcus amylolyticus drives extensive unwinding of closed circular DNA at high temperature.
A second type I topoisomerase was purified from the extremely thermophilic archaebacterium Desulfurococcus amylolyticus. In contrast to the previously described reverse gyrase from this organism, the novel enzyme designated as Dam topoisomerase III is an ATP-independent relaxing topoisomerase. It is a monomer with Mr 108,000, as determined by electrophoresis under denaturing conditions and by size exclusion chromatography. Dam topoisomerase III, like other bacterial type I topoisomerases, absolutely requires Mg2+ for activity and is specific for single-stranded DNA. At 60-80 degrees C, it relaxes negatively but not positively supercoiled DNA and is inhibited by single-stranded M13 DNA. At 95 degrees C, the enzyme unwinds both positively and negatively supercoiled substrates and produces extensively unwound form I* and I** DNA. The peculiarities of DNA topoisomerization at high temperatures are discussed.